Phylogenetically conserved binding of specific K homology domain proteins to the 3'-untranslated region of the vertebrate middle neurofilament mRNA.
As axons mature, neurofilament-M (NF-M) expression rises, contributing to maturation of the axonal cytoskeleton and an expansion in axon caliber. This increase is partly due to a rise in NF-M mRNA stability. Such post-transcriptional regulation is often mediated through the binding of specific proteins to the 3'-untranslated region (3'-UTR) of mRNAs. Vertebrate NF-M 3'-UTRs are remarkably well conserved, prompting us to test whether similar proteins bind the 3'-UTRs of different vertebrate NF-Ms. Identification of such proteins could lead to insights into the regulation of NF-M expression during development and in response to trauma or disease. Ultraviolet cross-linking analysis of proteins isolated from adult frog (Xenopus laevis), mouse, and rat brains revealed three ribonucleoprotein complexes (97, 70, and 47 kDa) that were present in all species and bound specifically to NF-M 3'-UTRs. Affinity purification of NF-M 3'-UTR-binding proteins from rat brain followed by mass spectrometry and immunoprecipitation assays identified heterogeneous nuclear ribonucleoprotein (hnRNP) K and hnRNP E1 as the proteins forming the 70- and 47-kDa complexes, respectively. These RNA-binding proteins of the KH domain family recognize CU-rich motifs identical to ones present in NF-M 3'-UTRs. Ultraviolet cross-linking assays performed on Xenopus embryos at different stages of neural development demonstrated that whereas hnRNP K binding occurred at all stages, hnRNP E binding occurred only at the most mature stages of axon development. Since hnRNP E is known to stabilize mRNAs, these results raise the hypothesis that these proteins may contribute to the increases in cytoplasmic levels of NF-M mRNA that accompany axonal maturation.